ISSN 0916-3751

e

w5

Cyclotron and Radioisotope Center, Tohoku University

No b3 2006 NN v e S En e e e e e e

B
i
i

WAL RFRFECEFIZER} - BT HY - B E
ELT = N 1 5

W FEEIL L CYRIC D300 0 1XEW, FEXx o R ZH - R EE N FIELICRIRT 5 &

X, By v bu U HFRENEHAL 22D FBIE L0 CYRIC TH D, 1977 FEIZHHHD 680
YA 7m harE2R0ciEx, &LV m RIOZEWFIR & RI ZEBERO O 2EBE -
A L LT, CYRIC OFFRIHN R Z — b Uiz, WHEIFRICIIA Y T A v SRR T 3E 55 B
2EE (ISOL) &7 RATRRHIBIESE (TOF) REIN, ThOZIERH LT SR E &
HITEZ < FEPYBRFHII LRS- TWho Tz,

2000 FTIFTY A 71 b e s 930 BUCHEFHT S, YEFHER TIE, REERF T, WneE T
RRE, FAKIFE, EAMEIER, RO o <R 3 K7 EOMEEZED T 5,
BHER SRR TH DR FENEORRA 7R EPRRT 5 2 L2k Y, THFEOHBESLTHAIK DR
ICHBLHETH D, oA 7 v beid, MEFERIISCKEK t~—F v Lo v@filaos
R EOYBEE LT U N —FIEENCBIEH SN TR Y, WEEHRERIC & > TREMmOIFES
BRI IRUVEIEIC > TV 5,

+A 7 v hu kA & ERE Y
WZEE L2 Ess Th B, 1932 £FIC
N—J L—TEIX D, HARATH
1937 FEIZiF 2 BEOY A 7 b R
SERR LTV D, ENLIRE, BIEIZED
FT, TRIN, BHL, HXL, 18
K Bl e A =
T&fz, Y478 bunrORbEER
Rk SR X ES & AT HEA T
bbD, EOREIRLT VA L ThdE A= W O/ B = N = RIS SN VRN X o¥-Y 75 )=y al>




ELTOMERENIE D, VA 71 bo U EBHA IS OIFERNH VIR TH D, TDT-Hh,
KENHAROF AT Z P IESE 5720, HERX0 L 2 ICHIEE & KRIRIEO~ Faoficy-4 7o b
0 VERA R LEDEER D -T2 L,

THERZ I A 70 ba UEMAIIROREL Z5E5E=a A e LTINS Z L H D,
FHE 11T 1954 FEICKIROHPZ B THtAE LT 44 A > F - A7 v bu L EBRATHD, AV U
BIZBRELRBIN, T2 A FELTHIRK » B v U R RFESIN TN D, FUTZ oW1 7
a harEfio TELRXEE W, 40 FESRIDZ L ThD,

HALRIZITE S 5 O L DI EITIER L CWh A g’ & 5, & ott' % —(ELPH, [HEZERAT)
D 1.2-GeV B IHER TH D, WHFLHK CIIEBMMAAERIC L 2HHTOZERESCA FL TR
AGEFW & L) B ) AR O A2 1T > T 5, ELPH TOERICH A L T 2HlESTHE K
HR 227 b A—2(NKS)TH 1, FO/N— VTR KPR 22 (ANS) « 77 a b
o (EQ)fER%IZ & > 72 TAGX Th b, TAGX OIEB)E/SHT A 5 EREAIZIL, INS THLEERFITO
=OIEbNTZ, HE 40 horOY A 7o ba w5 VENA P Lz, TAGX 1% 2001 42 ES 7>
5 ELPH ([cB#% &4, NKS & LTRETHENA b Lo PR R NARRZRFEONIZE 22 ISR LT,

ISR & L CO%E 2K 2, FHELTH
WZHIR > T2 680 Y1 7 1 b L EERGA
I%, 2005 FEDFFE, CYRIC 75 ELPH 326k
FITEITN, AL TATAPRIDIETE
n, R—=LF¥ v 71680 mm (AT Hh
T, NKS-II @ 680 Efits & L ko7, GH

232D L EZDFLEFETH D, WHEITH
D PHEAZE S 120 b0 680 EREA DIFLE |- | ¢ R
BITEETH D, Z0bEMTTF ¥ 1L £ Neutral Kaon = pectrometer Il
(SR SR A B 1T, B LT 2008 Bl 0 ATgn TR

NKS Collabaration

FhraBLG LT, WP EIKR-CYRIC-ELPH
DOFEHEENE ST Chb b o7, Mtgsa ik
RLOO7T =X IUEAETT>TW5 & (22011
3 H 11 BRR-TE 7z, 680 ElsANF-o
TNTZT2DDy, BRHHEHIRER R Z A —
372 <, 2018 FEFIITFERRZ BT 5,

P A 7w hrroFHiamldEy, CYRIC O
680 A 7 v hu i ihngEgs L L CokElE
BB CZ TE L7=d &, NKS-II © 680 Bl
FANCEKEEZ T2, W, 680+ 71 kr
ERAITHEEE S L TOKRE bKZD 2
LD, WODHD, BRSCEAFOY A~
o0harrOLIITE=a Ay MIBREEZ, i )
FoZ A = ZADOWERE JAFH 2 &1 D HH 2. ffo7- 680 ERLAICEEN D WELR- D, Al
DIEAH DD, B YZIT ALK DR 72585k 7 N — 7 % FER | S

T BB AR B DL 8 %




CYRIC = =— % No. 53 H b/

FBIHE
HACKRFRFBEERFIIERY - PP
LR e R % e 1
BRFERAIT
Ty — A7 nm e REFIEE - B R/ N= S
* BT LV B - BE ORI
= o fiRte NBh ) SR PET o 08T
Ty d— BTN - B 7 NI = SR 8
Ny AR Y
Ty S Ry PiRE BRI - B R POk e 9
« BFFEAC T
A X VT« =% —nENERT COMEAE
T s WERRED - AR 2 RO 1 4R A Z/ e 11
o B N D D S Dy e 14

o ISR —LZEo T 8L - BRI FEREF A7 — 1
o H8EAVF 44 7 u huARFTAYE

o BioTech 2013 {ZHEE LT

o fEERNGEEEETR O -

o I RES

o BUHE#RE RI OZEBEROCET 5 25 iEE s

o HEEHMAZESRE

o ZEOBmMOYE

o EITEENKFETA Y h—TbEt ¥ —EaE

« EED TR

o s—  TRERE EERIIEER - WEEUR PR PEE] e 24

B2 — NEEIIEES - BOEWIESRE B L e 25

o FERIFI ORI oo eeeeeeeeee e e 2
O I 2.2 D D P 39
HEEHMEES KNS, NFRE), BMEAWE, A IESTLE 33
R A CiE i h A R L NI 39
. ffﬁ%f&%ﬂ ..................................................................................................................... 40



75T T (=
FPRMEIE TR KERIE DMA A — 2 71 X D058
o — VAT v ha U EEEEE - Bl
ST/ N =

1. [ZL®IZ

1B FEKEESE XA TIE S, REbEE | JEREED = # a2 A L. MEIEK 2380 5 03Bk EITIE R T,
BEIE > v o MIFIC K> TEROSENF O W E S LT Hakim, Adams 512 &> T 1965 4RI
ST Y, IEFEKBVED 5 b7 EE TSRS 72 & DO JeATHRBZRBOIRK O b3 b Dl
WMEIE & JE/KEEIE & B SN D 0, JRIROH LTS Db H 0 R MEE R T /KEEAE  (idiopathic
normal-pressure hydrocephalus : LA iINPH) &FETIS, INPH (ZEFEWICRIETHZ LD, &
ittt BElntta 2l 2 72 BARZ 5O TS E B WO TR ATREZRFRAENMER B & U CGREFE 4
HZWOTW 5, 2004 FETIER FE/KBIEMIEE ORI EE HKBHEZIR T A R 7 A4 AERZEERIC
Ko TRRMEIER FKBIEZIE T A KT A USRS Nz, [EFERIIZ S 2005 FICZETA KT 4
RS, 2o Z@E U TINPH IZE D ELSFE#EIND L 512 >2H 5, LALINPH I35
WOHELREEIZ 50 43T < il L TH RIS TFpFME) OREIRER DWW EETHY . ED X 570K
KTV B8P TH U T 2 DANIRIEMRI STV RV, FRIBOREI OBl & 70 2%, 5%
DRI ZIFE A EREN TV, Foxid INPH OEEFE %5 L LT MRI (Magnetic resonance
imaging : B ILEH#E) <° PET (Positron Emission Tomography : B i EiERE) (2X 5
NI 2 VT2 35275, Jpife, 2N BAT D ERIRIFSE 21TV . INPH OAREITE S 7o,

2. INPH OB H 05

iINPH OJERILEIE (2B W CIERERNTH Y | %<
DIEGIRZW SN T R I THDAEEERH Y |
iNPH OFFRRIZH L TIERY, JBEAE (41 #EA
PEKEESER AR ZE 0 B8 1995 45124 T - 1= 2EFHE T
1%, 65 Ll BRG] & Rpds it & A 7ed & plAK
SHIED 8. 7% % 57, F7=. ZRHLFRIO Wrsnstk)
Z 2 LiziEe 400 Bl #EE o ¢ INPH &2l Lz

DX 145 (35%) Thoiz, —F, THAFLL L 1. iNPH Ofi0> T1 5238 MRI,
TOSMBILFFIETIIAA 250 HADHIE T ¥ FEIT AT ATV EFEIRIT, AR
MZ THER OB 2R INPH OBE7S 10 45T 55 ORI & wfiraaifhds L O
ARSI T & LD AER 100 TAICO 2.2 KO Rt 7 T FIEOB/ME O
ERERRL BN, B VOB 65 Rl ko ) BB

SR 2 PRI CIEER 982 AH 4 AAMER & CT OFT R X v IEH E/KIEE & 2Wr S,
0.4%DEFRREZRBDIZLEMESINTND, LL I OREITZW EENPAFE TR o720 3
JEFID I Z T RIC L TS E WS TSN H Y . ar 20BN -2k V-2 7
THASCHIER (2 FE DU e Rk — MMFSED TGN L E N D,

Fox i, BEIRIRIE BT TUARH T T S R O BRI OFtsk & MRI 7 — & % 1% 5 HRAIZfiF
Brd 2% Z &2k v, INPH ORI 2 HHRELERAE L2 2, RITIES T Sz 65 kLl B
OHUE R 170 4 Th - 7=, %% MRI T iINPH [ZHESA 7220 3 e b bINETLR & Ehr b %



HF L OKMERER D 7 BB TREOIME (1) OFIIZOWTHIHE L7, iNPH © =772
LR TREE, PEREEE, SREIREEIC OV CIRMR AR AR, EREIC B3 2 B HE, RGeS & 580
SEFHM A &7 — /L ORISR K 0 Z OF A L7, FER. 170 4H 134 (7.6%) ([ZBWTINEIERE
R, 54 (2.9%) ITBWTIMEIERE L OENH ST & RIEERE D 7 € FEO B IME 278
7=, INPH OE{% FORMAZRDT- 5 A2 TITH W CERMEE AR, 14 THTREE, 14 CHERRE
EATRDT,

o OMFFELAREI . AR & [REED FIETRIET A R 74 123D E MRI & V72 s E R4
DIEFIEDO TSI OGN Otz 39, KRB L NING 2 2OWEZHMICE LD D &Y
70.8 % D 61 kLA E O E D possible INPH OA¥RHRIZ 1.1% & 725, LA EICK Y, Hilsic iNPH
BHESOTWBIZH20D BT IERFRAMEIRDOT-O B ZEN T 5D LITEZ SN TV A HEEN
WIS PTIEET D LD 2 EAVRIR ST,

3. INPH OJHiEIZBE 3 A5

INPH DJFRREIZ DN TN BER DEIHED B 2DV TV D, RIEA L INTARW, Fx i, MRI
ZHWT Y v MIFIC X 2MEE B L OB ER O R LA HE L., > ¥ & MITIZ K DR
i & OBfR AT, INPH OFfER LV v & MIEOIBESIROBEIFIZOWTIRIT 21T 72 9, v %
¥ M TEROSEEZ RO T2 21 40 INPH M 255 & L, fitAiEs L OF 1 4% MRI O
EERRIEIR DRI &2 1T o 72, ZARMEER, 7 b FIK, M, ey AR/ LY Bro 7 R TRE, &
NE T RELLTFO 7 B FEOKAE%Z MRI OF7 — % %2 W CHRIE Uiz, KIEFERE 7 > b FIMOAFE
IR BRI DR T2, L S RZILIF O 7 B FEORRITA EISHD L.
TALRITAE £ —26.1% & —4.5% Tdro71-, I E TR LY Ao 7 R TFEOEEITA SIS,
ZALERIL 43.6% Th o7z, MMEREORCD & BRRIEIROUGEIZA BRMENA bz, Z ORI X
D KIEEROMAMME N OBEIR L 0 E2 32T CTRERIZEL 72> TW0D Z ERRIEICES L, vy
MITIZBRENOBIR O 2 b S, KR Z ER R BRBISIT DT 5 2 LI X W iIREIRE £
eI E T,

F72mH, INPH OHFARICES T 2080385 S TER Y . Lee ©OMFFETiL iINPH Ff Tl FEIZ
bR 13.5% I IMAET A/ NS < MO FTRRS & BTREFICHBEN A bz, E72 Mocco H D
ZETIEY ¥ & MM ORTHAE & BRI R L, AR & B ORI 19.2%H K L T,
IS DML TR INPH O TREEOJRA & L T mesencephalic locomotor region D& D RJHEMEN
ShENTWD, ZOMHERGET 5720, Fx X iINPH O v > MiFaT# O MRI X 0 FF Ko Wi
ZREL, ZOECOFEEARGEE LT= 0, FATHEE K L, Fox OBFSETIFIRTE o % o Mg THIK
WrisifE DA B R ZITRD e o 7z, F - FIREmfE O 2 bR & BIRIERDOE(L () & OFERA
AL ERDIR Mo T2, Tk ORFFEDORE TN 5 1% INPH OAATIEE & MO BEII S ER THh > 72,

MRI O¥EHT Vg & - FZE Tld, INPH X RN AE OJRF S E 2780, FRAHERE, 1
BEREREE I RN EOREE LBET 5 2 L 2" L2 7,

4. 7 IuA K PET %M\ /- iNPH OEERRNETFRIEOMST

iNPH (2R84 2R FIZE T, 18.5-67.6% D iNPH D EE 235\ N TR E LT A BECMR e ZS
bW o= T g = —JF O 238D, INPH OBRE TIE—REEE S LE_XTT Y NS~
—IRHEA LD HERNE N LRI I N TWD, 7 2 aA REIERARE 10BN E [ RO SRR
SAVHIIAMCIEFE I SN DT I A RBEAMILDOFRMICE > TREEEL, BABR L L



L CHlfash CHERE - BEE T 2 LA AIIn 255 L, IE
BE LW [T ImA NG BT VYA < —I{D
FIEREFF & L CWbhTW A, MR 07 I 1
A FBEADEEN INPH TIZT7 /YA ~—J5 &[]
FRIZIK T L QWiz s SN TR Y | iINPH CIIBEIRE
REBENHDLIZDI7 VT T UANMETFLTTrIaA R
BEAMNMANICERE T WG bH D, T
A ~—IRDOIFFEALA INPH OJREEICESS- L T2 Af
REME SRR XD, F7- Hamilton R & (2010 4£)
2 CIE, BEIR S v o MITRHICAT o ToRBRIERE 0L K2, Ty g ~—JwiE (AD) &
B X DS I BT 2 T VoA ~—RJR BT R, ¥ &EEE (HC) @ 1C-BF227-PET
DOFEE L | Bk v > MK DEROSEEIZEOHE @ SUVR #f, AD 2B\ T 1C-
BAD A BV AINPH IZB1T 2 7 VA ~—filod BF227 OFUALD EHB A BN D,

Of & RIS ¥ > MFOIERZNRIZ DN T OBE A RIS

ENTN5,

UC-BF227137 I v A R BEAZIEN LT 2 PET #
BEOZHDO N —HF—THDH 8, ZTNETT VI N,
—JRIZxF LC BC-BF227 % /= PET M&EA1T )
RIFZEEATV, 72 a A R B EAOEE A mG{LTx
LI EBNRENTVD (K2), |

Fox 14 INPH OEEDT 2 04 K BE HOMMPNZH o ¢
BRI v v MRS X D IERSGEORRE L OB % 115 -
B 5202 5729 1C-BF227 # v /- PET % iNPH
BEIIT> TS, Uy MitZ TEL TS INPH 5
Bl (Flin 79.0£4.3 ik, F/=1/4) \Zxf L, 1C-BF227-
PET W=7 30 A K f A= T EiToT2, % 100 : : :

BECMENR (RUEASE, MITHIE, DATHZERCE. BUERRED) 24 RS W
DOIEAETLHAME (Standard Uptake Value, LT SUV) 3. TN, ~—JkE (AD), fiE
DOV 2R L, MMM ESEE S UMM el (HC) ., FrIstEIE R E/KEA
SUV L Dtba & - T, FBLEED SUV ratio (LA JERE (INPH) DA EB] 0 K S E
SUVR) %R U7z, RigASE, MIEASE, SAIESERIE, %%  SUVR ( Standard Uptake Value
#ARAElD SUVR O &2 KiMEZE SUVR & L7, Ratio).

iNPH O KfHEE SUVR &, ZivE Tl 1C-BF227-

PET O 51T 7= miE e 10 ., 7Y A ~—JRERERE 10 HloRMEE SUVR & ki L
7= (B13),

iINPH #£® SUVR 1% 1.21+0.08 (mean®SD), fH E&E T 1.1220.04, 7/ A v —J{ A
FRET 1.2720.05 TH o7, 40l PET #4517 - 7= iNPH 4 i SWCIERIMEE SUVR 23 b
FNEL<, 7 I ROKRMEE~OERIHE D Ao EEDND, 1HITIET VY A ~—
i &A% D SUVR EZ R L TW o, SRIEFIZERHL T, 7IvAf N A A=V TORERE Y
¥ M £ BIREOSE & DBIR DT 217> TV E 720,

YANSTF R >
L

¢ O B O W

e ¢



5. ShOEE

INPH OFEAIZOWTIL, %KY v 77 A R EPWnCEE e 2 5 A2 ki s 1 50158
M THIL. INPH OFFREN I HIZH LN 5 Z ER MR s 5, £72 INPH &2 Sz iEwEp<e
T v MiTEZT 72 INPH 178 8 OFREEND N DWW TS EFEMRICIT 2 IEA R BT h
Do TNHDOT—HEH LIC, EROBIGE X O BAESICB O TINPH OF8F3E £ V. iINPH O
DRI R U IEE N D5 T E R EN D,

INPH DI - HEIIRTEAR TH 273, Z OO 72 DIZIE FE T IF iR O BIREIZ B 59 5 ik,
FThbH b, ME BA IRGE, < BIEERL < %H%Tﬂas@%ﬁaﬁﬁ SEFE B L OFBED U 2]
R7p EOFBRGNC X AHUE LR O R N B ChH D, Fo. BEOREIROENRE 2 EEAIET
i AT RE 72 R 2 A FRRE D WL OB N EEN D, ZNHDOHFZEIC L Y INPH OAREIZE 51
1BY . INPH Ol - {akEOR BICEBRCE L E R,

e
AR DN T I 272 % F LI RUCR ¥R B YR B AR 3 Y B O
B R UNC S < OIRBFIH ., BRI NHE ORRCVE BT LE T,

<
g

Adams RD, et al. N Engl J Med 1965;273: 117-126.

Hiraoka K, et al. Neurol Med Chir (Tokyo) 2008; 48: 197-199; discussion 199-200.
Tanaka N, et al. Neuroepidemiology 2009; 32: 171-175.

Iseki C, et al. Journal of the neurological sciences 2009; 277: 54-57.

Hiraoka K, et al. J Neurol Sci 2010; 296:7-12.

Hiraoka K, et al. Journal of Neurology 2011; 258: 820-825.

Kanno S, et al. Journal of Neurology 2011; 258: 1949-1957.

Kudo, et al. J Nucl Med 2007; 48: 553-561.

® N ook W



S\

L oW & - W oo B
BN EER PET O R T

A — BT - B

A7 N

X — X TR A S e A T b o T v
— L o THZE SN/ N A EE(R PET 2SR &
SINTWEL, L, 2 FFRNTEELTZHAAR
KEK OB TRHMEROZ O BELIEMUT K Z 724 A
—UEAW, FHAR LR L, Ak
ATV, FUREIRT D &L 2 AT, EaERnD
B AR E O OFMRD TN S TIEEAR A OIRAE & 722
STLEWEL, £2C, (EXEMTE (R
ZRHE L, IRBE & [FEROMERE SR & D 28K PET 2%
HEL, FEFE 12 AITASIVE LTz, ZOFFEOME
BEIZOWTHE LET,

FHEFED AT B ) — DR E SILIE & [FER 6 cm
TEEH Y ¥ A, ZEMSRES IR & R 0.75
mm T, RIS H LTl 727 VOB AR—=03B0iFbnE Lz (K1),

PUFIZIHEEMN O OERER R Z R LET,

- RHER OWEND 225 ST B AR T RA~E R

ARG TR AR DM AN ZEIR T RIE S T DT A, Ik FRIC L 2mAIE 72D £ LT, 2D
72®. PET OEIRAZ ANDLHNCT 7 —DEREZ AN LENH Y 9,

« Ry ROZEH

A CTHIET 556, BOMEGHOEILET. Xy ROEEL B CHRARY . TO®%RMET 5
MEETENS LRy REEDTOHEODSL, Xy REBEI L TWE Lo, FiffE CIIfiEs
THOK, BEE L —F =PI N0, [ L RS LEONESDERFS 20 L,
UER, B B — 2 — O

A CIINER T P o — 2 —B L OFER A= v
22— —DOHIENIETa~y RIA T KDATITIT-
TWE L7, HEECIRNEE, 7 7 A /ViRE, IR AR Ak
NETGULICEDANZRY £ L (M2), kL E
L CHI7212 3D-OSEM M Efi S v LT, £70, B OF*R
RE— R EDREE— R, BEEE— R 2 FEHF
MATxET,

Pl b, ERERSEVFELE L2, Z oMz b
WA T —F = U UBMS L, BARTEL D HEVWBE TS
EINTWET, HHEZHALET HHILEER < BRWE
PELTEEN,

X 1. HrLWHER PET 048]




N » P # E D

v — RNy ptaE BIRERSEISEE - B
w Pk

Spring, the best season for Rokkasho villagers, is coming after over four months heavy snowing
time. The trees, grass as well as flowers are getting ready for this beautiful time, with their spring
flowering buds already set. As the wonderful signs from the blooming plants, the work in Rokkasho
office is going well in this half year.

On 11t and 12tk of May, a conventional annual festival in Rokkasho village was held. All staff
in Rokkasho office attended the festival. We prepared a minilab for kids with an aim to excite their
scientific interest toward things around in daily life. At the minilab, kids tried to fabricate “Jinko
Ikura”, artificial fish eggs. First, a kind of sodium alginate colloid was mixed with different color
fluorescent ink in a small beaker. Then, a spherical particle could be made by dropping this colloid
into calcium chloride solution using dropper. Finally, various color man-made particles were
separated from solution and put into a small glass bottle with water. This kind of good looking
spherical particle is attractive for kids and does no harm to their health. Our minilab is very popular
among kids because they can get an opportunity to do some simple but interesting experiments
which they have never seen in daily life.

On the first day of the festival, it was rainy. Although a few people attended the activity, it
made a good start. As an old saying, the first drops of rain always bring a smile on our faces. As it
turned out, the Rokkasho villagers had a nice, clean sunny day on the next day of the festival.
Various performance shows, funny quiz games, together with the interesting scientific experiments,
made the festival a big occasion. Our minilab attracted so intensive attention from the kids that
they had to wait in line for their experiments. The waiting kids attracted the attention of the
journalist of Rokkasho TV station, and as a result, associate professor Hitomi and some participants
received a special interview from the reporter. During the two day of the festival, more than 150
bottles was delivered to the kids. What is more, thanks to the interview from the Rokkasho TV
station, the local villagers had a full, detailed understanding on Tohoku University and our center.

Kids in line for their experiments A kid fabricating “Jinko Tkura”
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